lesions were interpreted as having 50-69% ICA stenosis. ICA peak systolic velocity (PSV) 140-230 cm/s Duplex scanning is the principle non-invasive in-with PSV ICA/common carotid artery (CCA) ratio vestigation for carotid artery stenosis and in recent <3.2 and ICA end diastolic velocity (EDV) <100 cm/s years many authors have suggested using it as the have been used to define 50-69% ICA stenosis.
Introduction
lesions were interpreted as having 50-69% ICA stenosis. ICA peak systolic velocity (PSV) 140-230 cm/s Duplex scanning is the principle non-invasive in-with PSV ICA/common carotid artery (CCA) ratio vestigation for carotid artery stenosis and in recent <3.2 and ICA end diastolic velocity (EDV) <100 cm/s years many authors have suggested using it as the have been used to define 50-69% ICA stenosis. 7 Our only imaging modality prior to endarterectomy in the vascular laboratory routinely performed carotid artery majority of cases. [1] [2] [3] However, it is well known that the duplex scanning with a Doppler angle of insonation findings obtained from duplex scanning are strongly Ζ60°. Patients from the Uppsala area (n=90), exdependent on the experience of the operator and the amined with an angle of insonation <60°, were invited equipment used. [4] [5] [6] Variations in diagnostic per-for re-examination. Six patients were deceased and 33 formance of duplex scanning have a significant impact did not attend for various reasons, leaving 51 patients on the management and outcome of patients with with 53 lesions which were re-evaluated by duplex extracranial carotid artery atherosclerosis. Doppler scanning according to the protocol below. The median angle of insonation has been pointed out as being an (range) interval between the initial and the re-exessential factor for interpreting the results. The aim of amination was 32 (15-63) months. the present study was to investigate the importance Duplex scanning was performed using as evaluating plaque morphology. However, duplex performance depends on the correct application of the 
Results
It is well known that using a Doppler angle greater than 60°increases the risk of error in determining the The PSV in the ICA was 181±55 cm/s (mean±SD) at velocity. A 5°of error in estimating the Doppler angle the second duplex scanning performed with the same at 30°will cause only a 5.4% error in velocity deangle of insonation (mean±SD=46°±9, range 25-57°) termination. However, at 60°this error becomes 12% as used during the initial investigation. When the and at 70°it becomes a 19% error. 20 Therefore an angle examination was done with a 60°angle of insonation of insonation of 60°or less has been recommended the PSV ICA (mean±SD) was 261±96 cm/s (Table 1) . for velocity measurements. This is usually interpreted
The degree of ICA stenosis with respect to the as meaning that a Doppler angle less than 60°has no Doppler angle of insonation at the re-examination is significant impact on the velocity measurements. The shown in Table 2 . In 15 arteries the estimated degree results of this study demonstrated that higher peak of ICA stenosis changed from 50−69% to 70−99% systolic velocities were obtained using 60°angle of due to the application of a fixed Doppler angle of insonation compared to the measurements with lesser insonation at 60°. Of the 27 patent arteries with an degrees. This difference altered the estimated degree angle of insonation less than 45°, 11 were allocated to of ICA stenosis from 50-69% to Ζ70% in 15 out of a 70-99% ICA stenosis with a Doppler angle of 60°. 53 arteries. This has important implications on the On the other hand, only four of the 23 arteries with selection of patients for surgical treatment. an angle of insonation >45°moved to a higher degree of It is important to mention that the true Doppler ICA stenosis when the measurements were performed angle is the angle between the direction of flow and with a Doppler angle of 60°.
the Doppler beam, not between the axis of the artery and the Doppler beam. Colour flow imaging is a useful modality in determining the true angle. This is especially important when there is an off-axis jet, often Discussion seen at the site of stenosis. For most of the superficially located vessels running parallel to the transducer face, Duplex scanning is an accurate non-invasive diaga beam flow angle less than 60°can be obtained by nostic method for imaging extracranial carotid arteries.
8 It is apparent from several studies that using beam-steering that is available in most of the 
